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COMPLETE SPECIFICATION. 

Metal-Wood Composite Sheet 



We, Hbnkbl & Cm Gjn.b.H., a Gentian 
Henkelstrasse. 4000 Dues- 
sadorf-Holthausen, Gennany, do hereby de- 
dare the invention, for which we pray that 

method by which it is to be perfonned to 
be parUcularly descrfiied in and by the fol- 
lowing statement : — 

The invention relates to a composite sheet 
comprising metal and* wood layers. 

Oomposite sheets consistii^ of sieet metal 
plywood la^-ers are known. The bond 
TCtmen the sau) substances may be made 
by hot gluing the aid of phenol resins. 
It is also possible to join pl^ood sheets 
and metal sheets together with the aid of 
conta ct adh esives, for example those based 
ogTg hi ianB iL synthetic nibbera Moreover, 
it has become known to ettect the bond be- 
tween the materials by means of adhesives 
ba^ on unsaturated pollsters or epoxMe 
rKins. The oanposite sheets obtainable by 
^ said processes, however, have various 
disadvantages, such as the relatively brittle 
bond produced when phenol resins and un- 
satura^ poly^ters and frequently also 
emxide resins are used. On the other hand, 
the strong adhesion often desired between 
wood ud metal, for examide aluminium is 
not obtained with the contact adhesives. 
Further, difiiculties occur during the prepar- 
ation of such sh^ in that contact adheti^ 
and also adhesives based on unsaturated 
polyesters and epoitide resins must be 
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The obj^ of the invention is to provide 
a remote she^ comprising at least one 

layer of wood. 

tiiSSdteCLgr 

Accq^g to the present invention there 
IS provided a composite sheet having a metal 
layer, n layer of wnyi nnrf n lay er of plogtA. 
m^iaad-bet ^th^^ meU 

elastomer layer 
d^^nds on tte purpose for which the com- 
posite sheet IS to be used. Suitable Aln^fQ - 
^ ^ natural rubber h q » pJi as n . I 

^ STOUietic hi^Uy dasricpro^cb su™as ^,1 
Polyisobutylcne with small 5? 
amounts therem of a polymerised conjugated 
diene, copolymers of butadiene and s^e 
highly elastic copolymers 
of ethylene with vmyl acetate or ^pylene 

elastomer layer 60 

^uld preferably have a thickness of 0.1 to 
preferably 0.2 to 2 mm. 

The dastqmer sheet may be used as such 
or a ^canisaUe composition can be nsed 

composition vulcanised in situ, 65 

Many different kinds of wood 'materials 
may be used as wood layers , for eramnia 
jourer boards or plywood shfe. 
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Example 1 

Five beechwood veneer sheets, of which 
two were coated on both sides with still 
haidenable phenolic resin and pie-dried, 
were placed on one another so that in 
case the top and bottom sheets remained un- 
coated. One face of each of two smooth- 
rolled aluminium sheets of 0.4 and 0.2 mm 
hickness was washed, with tnchloretbylene 
md toen coated with an adhesive ra p?bV of 
wnding rubber to metal so that an applica- 
tiOT of 40 g/m* of solids content was ob- 
tained. Also ^ side of the wood composite 
ghich was to face a rubber wajc 
with the adhesive (application «() g/m* so lids 
Icont ' 



^ “ viscosity of 125 centipoises at 65 
20 C). 15 parts by wei^t of a' reaction pro- 
duct of a Nbvolac with epichloriwdrin (vis* 



cosily of 60,000 centipoises at 20®d, epoxide 
'^uiv^ent 179), U parts by weight of m- 
id30p - " - 
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■ MAI 

jcon^ ntX 

1 l^e adhesive used was prepaied in a 
toown way (see Gennan Patent 1,143,017). 
It consisted of 10 parts by wej^t of 4- 
dinitroso-diphenylamme, 30 partscy wdght 
of brominated poly-2,3-dichlorobutadiene 
(about 27 per cent mol of bromine), 70 parts 
by weight of chlorinated natural rubber (125 
centipoises) and 300 parts hv wcMt of 
toluene. 

An unvulcanised rubber sheet of about 03 
^ thickness was inserted between the sur- 
faces coated with the adhesive. The unvul- 
canised material conasted of about 100 



and 30 parts by weight of 70 
ly divided carbon blact 

Strips one inch in width were cut from 
the composite sheet and tested. The shear 
strength of the aluminium/wood composite 
amount^ to 53.2 kg/inch, and separation 75 
occurred m rubb^ layer over 95% of the 
whole adhesion sur&oe. The following tests 
carried out according to 
■43IN 68,705 and then the re maining shew 
strength was measured on strips one inch 80 
wide. 



1. A 100; For testing the boiling resis- 
tance: 

R^ult : The composite was com^^etely 
undamaged: shear strength 40.7 kg/ 8; 
inch, comply separation in the rubber 
layer. 

^ -100: For testing the weather 

resistance of the composite; 

Result: The composite was entirely un- 9( 

canised material con^sted of abouudoTg d aamagd; shear strength 39.8 kg/incb, 
polychloropren^ 2 g of phenyl-^-na|^&yl. complete separation in the rubber layer. 

aTO4gofmamesiumorid5lgofahy- Examnl. i 
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Under Ae conditions given in Example 1, 
a composite sheet was prepared from a com- 
w bination of five beechwood veneer layers and 
one aluminium sheet of 0.6 mm, thickness, 
lacquered on one side. The adhesive used 
co^isted of 85 parts by weight of chlorin- 
ated natural rubber (a 20% solution in 



^ocwb^ .resin, 5 g of petroleum softener, 
5 g of zinc oxide, 70 g of light^ reiidorcing 
carbon black, 0.5 g of di-otolyl-guanidine, 
03 g of 2-mercaptQnimidazoline, 03 g of 
tetramethylthiurammonosulrfiide, and 1 0 g 
of sulphur. * 

The layers were then compressed in a 
vulcanising press for 15 minutes at- 150®C 
and a pressure of 20 kg/cm*. 

A fum composite body was obtained vdiicb 
had good mechanical strength. 

TTie preparation of &e composite bcxly 
described wxwe was repeated, but instead of 
the adhesive described, a commerdal product 
with the trade name ‘‘Ghemosil 220*^ (regis- 
tered trade mark) was used. "After a storage 
tune of 24 hours, strips 1 inch in width were 
cat from the sheets thus otoined and the 
shear strength at an angle of 90® was mea- 
su^ across the length of 10 cm of a samrie 
stop. The shear strength was from 41 1 
kg/inch to 43.8 kg/inch. Up to 100% of the 
sq)aration occurred in the etetomers The 
^ was inducted according to ASTM-D- 
429-55-T. Method B. 



Example 3 

Of seven be^hwood veneer sheets, four 
WOT coa^ with a phenolic resin and pre- 95 
toed. The sheets were assem&ed 

into one composite of plywood, so that in 
admhon to the gjued layeis both the top 
and bottom venew she^ were pieKX>at^ 
wto resin. A commerdal adhesive was ap. 100 
imed to &e top and bottom veneer sheets 
^ated with frfieiiolic resin (Chemo^ 220). 

The coating comprised 50 g/m* of solids 
coat^t. Two aluminium sheets 03 mm in 
thickness were washed with trichlorethylene 105 
aim provid^ with a coating of about 40 
g/m of solids, of the same adhesive. Then 
an ^vulcanised sheet of polychloroprene 
rubber of about 03 mm was jvacyd 

on each side of the ^ywood composite and 110 
on top of these the coated aluminium sheets 
Placed, The composite was vulcanised 
and bonded for 15 minutes at a temperature 
of 150®C. and under a pressure of 20 kg/ 
an* 115 

A composite sheet was obtained from 
which strips one inch wide and 10 cm, long 
were cut. The shear strength amounted to 
40 kg/inch at an aiigle of 90®, 100% separ- 
ation occurring in the rubber. 120 

The composite withstood the test for hot 
water resistance (IW 67 according to DIN 
68,705) without damage. The remaining 
shear strength amounted to 36 kg/in^/am 
a reparation of 80% was observed in the 125 
rubber. 
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Example 4 

Seven beecbwood veneer sheets, of which 
three were coated with adhesive, were com- 
bined to a composite» and a s^iun krafC 
5 paper, saturated with a phenolic resin (35 
g/m®, 200% resinous) was* placed theron. 
This paper was coated on one side with a 
conuneicial adhesive (ChemosO 220, repis- 
teied trade mark). Afto* drying the adhesiye^ 
10 an unvulcanised rubber sh^t 0.5 nun thick 
(as per Example 1) was placed thereon, and 
after that a 0.6 mm. thick aluminium sheet 
coated with the Mmg adhesive (40 g/m®). 
The composite thus obtained was bonded 
15 and vulcmiised for 15 minutes at a tem- 
perature of 150*C and under a pressure of 
20 kg/an*. . 

Test strips one inch wide were cut from 
the composite sheet The shear strength 
20 amounted to 4^2 kg/inch, and a 100% 
separation in the luWw layer was observed. 

Example 5 ^ c 

Five beechwood veneer sheets, ^o of 
which were coated on both sides with still 
25 hardenable phenolic resin and pre-dried, 
were placed on one another so that in each 
case the top and bottom sheets remained un> 
coated. A copper sheet 0.5 mm thick was 

brushed and then coated on one side with an 
30 adhesive according to Example 2, so that w 

application of. 20 g/m* of solids ob- 
tained. One side of the wood composite was 
coated with the same adhesive (application 
of 60 g/m* of solids). • 

35 An unvulcanised rubber sheet according 
to Example 1 was placed between the coa^ 
surfaces and the vulcanisation was cairied 
out for 15 minutes at a temperature of 150® 

• C under a pressure of 20 kg/cm*. 

40 A firm composite body was obtained which 
had excellent mechanical properties. In the 
tensile strength test, separation occurred in 
the robber layer. 

The above eiroerimeiit was repeated, tiie 
45 copper sheet being redaced by a 03 mm. 
thic^ chrntnium-nickel-molybdenum-steei 
sheet. A firm composite was also obtained 
in which separation occurred in the rubber 
in the tensile test 

50 The est aocordixig to DIN 68,705 for 
boiling resistance weather resistance was 
carried out on both composite sheets. ^ |^th 
sheets conned with the required conditions. 

Example 6 

55 Five beechwood veneer sheets were pre^ 
pared according to E^mple 1 for the pre- 
paration of a composite shee^ and coated 
with an adhesive. The adhesive according 
to Example 1 was used. Smooth-rolled alu- 
60 minliim sheets of 0.4 and 0.2 mm thickness 
were cleaned and coated with the same ad- 
hesive. 

An unvulcanised rubber layer of about 



03 mm. thickness was inserted between the 
coated surfaces. The unvulcanised rubber 65 
material consisted of 100 parts of smoked 
sheet, 2 parts of stearic acid, 15 parts of 
zinc oxide, 2 parts of pine tar. 1 part of 
phenyl-^-naphthylaminek 25 parts of carbon 
black, 03 parts of zinc dimethyidithiocar- 70 
hamate, 1.5 parts of mercaptobcnzothiazyl- 
disulphide and 2.75 parts of sulphur. 

The composite body was subsequentfy 
compressed in a vulcanising press^ for 10 
minutes at a temptfature of 150®C and under 75 
a pressure of 20 Kg/ cm*. ^ 

A firm composite body was obtamed 
wldch had good medtani(al strength. In 
tensile tests, separation occurred in the 
rubber layer. 

Example 7 

Example 1 was repeated, but instead of the 
unvulcanised substance described therein, an 
unvulcanised rubber sheet of about 03 mm 
thickness and the foBowing composition 
was used : 100 parts of styrene-butadiene ^ 
polymer indicated as SBR 1500 according 
to ASTM D 1419, 50 parts of carbon black. 

5 parts of zinc 03^e. 1 part of stearic acid, 

8 parts of asphaltic resin, 135 parts of N- 90 
cyclohexyl-2-benzothiazyl-suIphonamide and 
1.75 parts of sulphur. 

The vulcanisation was carried out for 20 
minutes at a temperature of 150®C. and 
under a pressure of 20 kg/cm*- A firm com- .95 
posite body was obtained which satisfied the 
requirements according to DIN 68,705. 

Example 8 

Example 1 was repeated but instead of the 
unvulcanised material used therein, an un- 
vulcanised rubber sheet of 03 nun . tUck- 
ness was used which has tiie foBowing com- 
position: 100 parts of nitrile rubber (acrylo- 
nitrile content about 23%), 1 part of stearic 
add, 10 parts of liquid teipene resin. 10 
parts of mbutyl phthalate; 10 parts of zinc 
oxide, 75 parts of carbon black, 032 ports 
of tetramethylthiurammcmosulphide and 1 
part of sulphur. iia 

The vulcanisation was carried out for 20 
minutes at a tenmerature of 150®C and 
under a pressure of 20 kg/an*. (A firm com- 
posite body was obtaindL In the teosfle 
test, separation occurred in the rubber. 

Exampie 9 . r 

Example 2 was repeated, but instead oi 
the robfer mixture u^ therein, an unvul- 
canised rubber sheet was used which had 
the foBowing composition: 100 parts 
butyl robber (2 per cent mol of isoproie), 1 
part of stearic add. 5 parts of zinc oxide. 

50 parts of carbon black, 1 part of mercap- 
tobenzothia^ldisulphide, 1.5 parts of teflur- 
i iim diethyldithiocarhamate and 1 part of 
sulphur. 
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The vul c a ni s flt ion was carried out for 20 
minutes at a tempoBture of 150‘^C and 
under a pressure of 20 Kg/cm*. A firm com. 
posite body was obtain^. la the tensile 
5 test, separation occurred piedominantlv in 
the lul^r layer. 

WHATWEOLAIMIS:-- 

1. A composite sheet comprising a metal 
layer, a layer of wood, and a layer of elasto- 

10 mtcr^sed between the metal layer and 
thte wo(^ layer and wherein the elastomer 
layer is join^ to the metal layer and wood 
layw by an adhesive capable of bonding 
eJastomcff to metal. 

15 2 . A composite sheet as ckifnftH in 

claim 1 in which the elastomer layer is 0.1 
to 10 mm. in tbicVnfi <y j 

3. A comDOsite sheet as daimed in rlwim 
2 in which the dastomer layer is 02 to 2 

20 mm. m thickness. 

4. A composite sh eet ^ glain^fd in any 
preceding daim in which the wood layer 
IS 2 to 80 mm. in thfrlmftg ^ 

p- A composite sheet as clftimcd in rlatm 

^ - 4 m which the wood layer is 10 to 50 mm , 
m thickness. 

6 . A composite sheet as claimed in any 
preceding daim in whidi the metal layer 
IS 0.1 to 20 nun. in thickness. 

30 7. A compoate sheet as dainied m daim 

6 m which the metal layer is 0.2 to 2 mm. 
m thickness. 

8 . A compoate sheet as daimed in any 
prcce(hng daim in* which the metal layer con- 

j j sists of aluminium. 

9. A ccHnposite sheet as claim in any 
preceding claim in which the adhesive com- 
prises 20 to 100 g/m\ of solids. 

10. A composite sheet as claimed in 

w dam 9 in whidi the adhesive cmnprises 30 

to 80 g/m* of soli^. 

11. A composite sheet as daimed in any 
preening daim which comprises more than 
one layer of metal and/or more than one 

^3 layer of wood with a layer of elastomer be- 
tw^ each pair of metal and wood layers. 

12. A process for the preparation of a 



composite sh^ as defined in any one of the 
preceding claims which comprises assembling 
a layer of wood, a metal lay» and a layer 50 
<u elastomer bdween the layer of metal and 
^ layer of wood, the layer of elastomer 
wing coated on each surface with an adhe- 
sive capaMe of bonding elastomer to metal 
airf compressing the assembly for 5 to 30 55 
minutes at a pressure of from 10 to 30 kg/ 
at a temperature of from 120 “ to 

loO G 

13. A process as daimed in daim 12 in 
which the layer of metal and/or the layer 60 
of wood is coated with said adhesive. 

14. A process as claimed in efflim 13 in 

which the wood layer consists of seveM 
wo^ vraeer sheets partly coated with haid- 
ename synthetic resins. ^5 

15. A process as daimed in daim 12 in 
which one side of the wood is covered with a 
resin-coated paper, 

16. A process as claimed in any of claims 

t.5 in which more than one layer of 70 
metal and/or more than one layer of wood 
fire assembled with an elastomer lay^ be- 
tween each pair of metal and wood layers 

17. A composite sheet as claimed m 

1 substantially as heidnbdore des- 75 
enb^ ^ reference to the forgoing Ex- 
amples 1 to 4. Q a ^ 

18. A ccHnposite sheet as daimed in 
dam 1 substantially as hereinbefore des- 
enb^ with reference to the forgoing Ex- 80 
amples 5 to 9. 

f9. A composite sheet as claimed in 
cl^ 1 substantially as hereinbefore des- 
^^>ed with reference to the accompanying. 

M. A process as claimed in claim 12* 
afostantiafly as hereinbefore described with 
r^mcc to the forgoing Examples 1 to 4 . 

21. A process as daimed in rinim jo 
substantial^ ^ hereinbefore described with 90 
reference to the forgoing Examples 5 to 9 , 

W. P. THOMPSON & 00.. 

12 . Qiurch Street, Liverpool, 1 , 

Chartered Patmt Agents. 
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